Summary. It is the intention of the present paper to prove a theorem concerning the stability of a particular non-Newtonian fluid suggested to the author by Professor R. S. Rivlin of Brown University. The method used in proving this theorem is similar to that employed by H. Schlichting in his proof of a similar theorem for an inviscid fluid which was originally established by Lord Rayleigh. The acceleration gradients introduced by the non-Newtonian fluid model into the constitutive equations are found to alter the stability criterion set forth by Rayleigh for an inviscid fluid.
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1. Introduction.
As early as 1880 Rayleigh [1] proved that for an inviscid fluid the existence of a point of inflection in the velocity profile of a steady one-dimensional basic flow is a necessary condition for the growth of a superimposed two-dimensional disturbance. It is the intention of the present paper to prove a similar theorem for a particular non-Newtonian fluid suggested to the author by Professor R. S. Rivlin.* The method used in proving this theorem is similar to that employed by Schlichting [2] in his proof of the Rayleigh theorem.
2. The constitutive equations and equations of motion. Let X,(j = 1, 2, 3) be the coordinates referred to a rectangular Cartesian coordinate system x,-, of a generic particle of a continuous medium in the undeformed state at time t0 . Let xt be the coordinates of the same particle in the deformed state at time t. It then follows that the components of velocity v,-and the components of acceleration a,-of the particle are given by * = f and «'■ = w' (2-1} where x,-are regarded as single-value continuous functions of Xk(k = 1, 2, 3) and t, having as many continuous derivatives as the analysis requires. As is well known, if Vj are considered to be functions of xk and t, then
Now the equations of motion are
where p is the mass of the medium per unit volume and /,• are the components in the coordinate directions of the body force per unit mass, also measured in the deformed state. The components of stress tn resulting from the deformation are defined as follows; tn , ti2 and tj 3 are the components of the force per unit area in the positive direction of the Xi , x2 and x3 axes respectively, measured in the deformed state, exerted across an element of area at , x2, x3) normal to the x,-axis, by the material on the positive side of the element upon the material on the negative side of the element.
Rivlin [3] showed that if tn at the point xk and at time t are assumed to be polynomials in the velocity gradients dvm/dxn (m, n = 1, 2, 3) and the acceleration gradients dam/to" and if, in addition, the medium is assumed to be isotropic at time t0 , then the stress matrix T = || tn || is expressible in the form In a later paper Rivlin [4] pointed out that for an incompressible material, the stress corresponding to a specific state of flow is indeterminate to the extent of an arbitrary hydrostatic pressure p. Since in the present paper we shall confine our analysis to an incompressible fluid, we may replace <p0 in equation (2.4) by -p. We shall also restrict our investigation to a fluid for which tpx and <p2 are constants and <pa (q = 3, 4, 5, • • • 8) are identically zero. Equation (2.4) now takes the form to"
Introducing the constitutive equations (2.8) in the equations of motion (2.3), employing the incompressibility condition (2.9) and neglecting body forces, we obtain (dVj dvA dp , d2v, . Examples of such flows are the flow between a pair of parallel plates sufficiently removed from the intake section, and the flow in the boundary layer along a flat plate excluding the region of its leading edge. The pressure P necessary to maintain such flows is in general a function of both x, and x2 . We shall superimpose upon the laminar flow a small two dimensional disturbance with velocity components and associated pressure given by Mi = Wife , x2 , t), u2 = u2(zi , x2 , t), u3 = 0 and p* -p*{xi ,x2,t). Further, introducing Eq. (3.6) into Eqs. (3.7) and (3.8) and assuming the basic laminar flow satisfies the equations of motion, we obtain {ft + w-t,+ w'^)" "to + + *-(v"t + swi + wi' Jr + ppvv2 ^ + w;'% + 3 if; ~|) (3.9) d£i dx2 dXi dXi and (du2 T , du2\ dp* 2 , (i-ji du2 w, d'
"Vlf + W' tej ' ~ te + *"V "■ + ftlV hi + 2,V' Si,
(3.10)
Differentiating Eq. (3.9) with respect to x2 and Eq. (3.10) with respect to x1 , eliminating d2p*/dx1dx2 from the resulting equations and again employing Eq. (3.6), we arrive at
where v = <pi/p and 7 = «j2/pFurther, we shall assume that the velocity components of the disturbance are of the form u,(xt , x2 , t) = u*(x2) exp [iA{Xi -Ct)}, (j = 1, 2) (3.12)
where | u*u*-| is the amplitude and A the wave number of the disturbance, and C is a complex number. The real part of C, Cr , is the phase velocity of the disturbance and the imaginary part, Ci , is the amplification factor. If C,-> 0, the disturbance tends to grow; if C{ < 0, the disturbance decays; and if C{ = 0, the disturbance is neutral.
Introducing the velocity components (3.12) into Eqs. (3.6) and (3.11), we obtain iAu* + uV = 0 (3.13) and iA(W, -C)(u*' -iAu%)
-[v + iAyiW, -C)]{u*"' -A2u?' -iAu%" + iA3u%) (3.14)
Replacing in Eq. (3.14) by iu$'/A from Eq. (3.13), we obtain iA{W, -C)(u*" -A2u%) -[v + iAy{Wi -C)](w?"" -2A2u2*" + iV2)
= iA{W[' -yW["')u% . We shall now prove the following theorem.
The existence of a point in the flow field for which V" -(1/S)V['" is equal to zero, is a necessary condition for the amplification of a disturbance. 
